INTRODUCTION
Recently studies from several high-income countries have reported modest declines in alcohol consumption. These observations have been made in the course of examining longitudinal data for time trends World Health Organization, 2013) . Included among the studied countries are the Nordic states (Lindeman et al, 2013) . Except for a recent study of trends in alcoholic liver disease in Denmark , no studies, to our knowledge, have yet focused specifically on consumption trends in the Danish adult general population. Therefore, the motivation for the present paper was specifically to examine data on alcohol consumption in Denmark for changes over the last several years and, furthermore, to place such changes within the context of the Danish drinking culture. In general, previous studies have sought to describe the nature of changes in drinking over time, but have not attempted to relate such changes to other societal changes in the respective society. Further motivation comes from observations that trends in consumption and alcohol-related harm have moved in divergent and unexpected directions in recent years . Thus, we examine trends for several indicators related to the Danish drinking culture in general to gain a better understanding of the dynamics of Danish drinking and drinking culture.
It is first necessary to define what we mean by drinking culture. According to a drinking culture "… refers to the shared understandings in a cultural entity on functions of and norms about drinking and associated behaviours, including settings, occasions, and limits, and [on] modes of social control of the norms and practices." . Thus, a drinking culture carries shared understandings regarding the meanings and appropriate or inappropriate use of alcohol within a society. Furthermore, a society's drinking culture and its level of alcohol consumption are related, such that a change in one will influence a change in the other.
Secondly, to provide a framework for presenting the various forms of evidence, we use a model first developed by Room and his colleagues where the authors identify a number of factors that influence the level of alcohol consumption in a society.
We use these components of the original model, to describe a society's drinking culture. They are:
• taxes and prices, purchasing power • physical availability and access • alcohol advertising and promotion, • structural changes, • cultural customs • norms and attitudes towards drinking, cultural politics • societal responses to alcohol problems.
Because Room et al. developed their model to understand how a society's level of consumption changes, and not specifically how a society's drinking culture changes, some modifications were necessary, as illustrated in Figure 1 . In our model, we thus treat alcohol consumption as another factor that is related to the drinking culture. Figure 1 about here Given this model as a starting point, we briefly review the importance of each factor and categorise it as either a primary or secondary factor as regards its influence on either levels of consumption or on the drinking culture as a whole. Primary factors are those that can be considered to have a direct effect on how much alcohol is consumed or on altering the actual drinking culture. Secondary factors are those that support the primary factors. For example, consumer purchasing power will either aid or hinder the purchase of alcohol that has already been priced or taxed (price is a primary factor) with a separate intention to aid or hinder consumption. Note that a secondary factor can also be a primary factor: some public educational campaigns are examples of this. They attempt to persuade the population to consume less alcohol while simultaneously influencing the drinking culture as a whole by trying to change attitudes and social norms.
Primary factors:
A major policy tool affecting the level of consumption in a population is the taxation and pricing of alcoholic beverages . It is most effective as a mechanism to reduce consumption, and is done by raising prices, mainly through excise taxes (e.g. ). Limiting the physical availability of alcohol is also a well-used approach. This is done by restricting the numbers and kinds of sales outlets, locations of outlets and hours of sale as well as raising the legal minimum age for purchasing or consuming alcohol .
Alcohol advertising also has an effect on consumption, especially amongst young people . Societal norms and attitudes on alcohol use and misuse legitimate what is deemed as appropriate use of alcohol in a society . Finally, instances of societal responses to heavy alcohol consumption and alcohol problems can be found throughout history, and are seen as influencing all of the components of a drinking culture by changing attitudes towards alcohol use. The temperance movements of the 19 th and early 20 th century in the Nordic countries are prime examples.
Secondary factors:
The pricing of alcohol is less effective if the overall affordability of the beverages as well as the purchasing power of consumers are not taken into account and are operating at cross-purposes with price-setting. Thus, consumer purchasing power should be taken into consideration along with the effects of pricing. Other secondary factors involve societal norms and attitudes. These include educational campaigns, usually aimed at youth, but at the general public as well. An example would be the annual alcohol education campaign held in calendar week 42 in Denmark. Societal responses also can have a secondary effect. An example involves social movements that include Alcoholics Anonymous, Mothers Against Drunk Driving (MADD) as well as the adult children of alcoholics movement. All three movements have dealt with various aspects of the alcohol problem and have influenced attitudes and norms towards alcohol consumption.
Structural changes in society, such as demographic transitions, can also have an indirect effect on alcohol consumption in a population. A recent report from Australia has hypothesised that the growing numbers of non-English speaking immigrants to the country could have an influence on Australia's abstinence rate .
A final factor that actually does not affect drinking nor the drinking culture per se, but rather is a reflection of it, is the level of alcohol-related morbidity and mortality in a society. For example, historically liver cirrhosis rates have been viewed as an indirect measure of alcohol use and/or abuse in a country , and thus could be used as corroboration of trends found in alcohol consumption.
We have attempted to find evidence for the presence and movement of these factors within Danish society. In so doing, we ask two basic questions: 1) Have there been changes in these proposed components of Danish drinking culture?
2) If so, what is the direction of such change?
Methods
Data used in the present analyses are presented in Table 1 where sources and relevant years are provided. These data come from a variety of sources including Statistics Denmark, Statens Serum Institut, The Danish National Alcohol Treatment Register, Eurostat, as well as our own data from several national surveys. 
Registry data
Data on alcohol-related mortality come from European Union's Eurostat databank. However the ICD-10 diagnoses available for alcohol-related mortality concern a general category of 'chronic liver disease' (ICD-10 K79; K73-73) under which alcoholic liver disease (K70) is found, and unfortunately cannot be singled out for specific inspection. Also available is the ICD-10 diagnostic category F10 'mental and behavioural disorders due to use of alcohol'.
Various data come from Statistics Denmark. These include data on consumer prices and purchasing power, taxes on alcoholic beverages, and numbers of foreign-born in Denmark. All of the above data were accessed directly from the agency's Statistics Bank (http://www.danmarksstatistik.dk/da/Statistik/statistikbanken).
Survey data
The survey data reported in this paper come from studies conducted in years , 2004 , 2006 . The surveys from 2003 -2006 were based on telephone interviews conducted by a private Danish marketing firm, Vilstrup. Sampling was based on random digit dialling including mobile telephone numbers. Cooperation rates ranged from 50% to 71%, and for the present analysis samples covered the age range 16 years and older, resulting in sample sizes of 2027, 1076, 1059, and 1015 respectively. These surveys were conducted as part of an earlier project, the Nordic Tax Study (Grittner et al, 2009; . The 2011 data come from a survey conducted by Statistics Denmark in September/October for the Centre for Alcohol and Drug Research. Sampling was based on a random selection of residents via the Danish central person registration number. Mode of administration was split: first internet, then telephone. Potential respondents first received a postal letter inviting them to complete the questionnaire online. If respondents had not answered within approximately 10 days, they were contacted by telephone and interviewed. The final sample consisted of 5133 respondents representing a response rate of 64%. In restricting the age range to 16 years or older, the sample size for the present study resulted in 5037 respondents.
The measures reported from the surveys include volume, measured with beverage-specific quantityfrequency questions. Volume (per day) is the sum of beverage-specific volume measures for beer, wine, strong wine, spirits and 'alcopops'. For frequency, the categories were: 'every day or nearly every day', '4-5 times a week', '2-3 times a week', 'approximately once a week', '2-3 times a month', approximately once a month', 'a few times during the last 12 months', 'once in the last 12 months' and 'never'.
Alcohol-related consequences consisted of the six problem items from the Alcohol Use Disorders
Identification Test (AUDIT) (Babor et al, 2001 ) and six problems which have been traditionally seen as 'social problems' (Bloomfield et al, 2010) . The AUDIT items were: "During the past year how often have you": (1) found that you were not able to stop drinking once you had started?, (2) failed to do what was normally expected of you because of your drinking?, (3) needed a drink in the morning to get yourself going after a heavy drinking session?, (4) had a feeling of guilt or remorse after drinking?, (5) been unable to remember what happened the night before because you had been drinking?, (6) have you or someone else been injured as a result of your drinking? The questions could be answered with the following frequency categories: "never", "less than monthly", "monthly", "weekly", and "daily or almost daily". We dichotomised answers into 0: never within the last 12 months versus 1: at least once in the last 12 months".
Questions on the remaining alcohol-related social problems asked whether the respondent had experienced problems due to his/her drinking in the following areas in the past 12 months: (1) work/studies, (2) daily activities/household chores, (3) partner/spouse, (4) social life, (5) finances, and (6) health. Respondents could answer 'yes, more than once', 'yes, once', or 'no'. Answers were coded dichotomously as 0 'no' and 1 'yes'.
Additionally, questions on attitudes towards alcohol were included in the 2011 survey. These items asked about the same topics as posed in earlier surveys conducted by the Centre for Alcohol and Drug Research in 1985 and 2002 (Bloomfield, 2013 . The wording of the questions varied over the years; however, a general impression of attitude shifts between certain years can be drawn.
Data collection in these earlier surveys were by personal interview (1985) and postal questionnaires (1994, 2002) . Response rates were: unknown in 1985 , 69.5% in 1994 , and 56.4% in 2002 variables included age (in years), education, survey mode (telephone or internet), and education (categorized into three groups: basic schooling (low, reference group); upper secondary and vocational (middle); post-secondary (high)).
Statistical procedures used on the survey data included basic descriptives (means and standard deviations, medians and interquartile ranges in the case of skewed data or proportions in the case of categorical data). In preliminary analyses we saw that there were almost no cross-sectional changes in the brief period between 2003 and 2006. Therefore, we pooled data from 2003 to 2006 and tested cross-sectional changes between 2003-6 and 2011 using multiple regression models with adjustment for age, sex and administration mode (telephone or web). Volume (in ordered categories) and alcohol-related consequences (in ordered categories) were tested in multiple ordinal regression models. Tests for cross-sectional changes in alcohol-related consequences were adjusted for volume (log-transformed). In the supplementary table cross-sectional changes for volume were tested using linear regression models (volume was log-transformed), for problems using binary logistic regression. For all analyses, we used weighted data. Weighting ensured representativity with regard to age, sex, family type, education and family income and nationality (Danish or foreign). All analyses were conducted using IBM SPSS 22.
Period of observation
We have tried to restrict the period of study for the present paper to the decade of 2003 to 2013.
However, the study period for the survey data analyses is 2003 to 2011. In some cases data were not available exactly from 2003 to 2013, and thus deviate a few years from either 2003 or 2013. of men and almost 30% of women experienced at least one consequence. Both the decline in consumption as well as the rise in problem prevalence were statistically significant. we also see a gradual decrease in mortality for 30-49 year old men and women, and a more recent decrease in the older age groups among men for liver diseases. For mortality due to alcohol-related disorders, similar declines are evident for men. As these data are aggregate and only cover a short period, they can only suggest towards a possible real decline in alcohol-related mortality, at least for certain causes of death. However, a recent study of the incidence of alcoholic liver disease (ALD) in Denmark corroborates these trends: Danish researchers found that overall ALD incidence rates have declined significantly since 2006 . Interestingly, they also detected a sharper decrease amongst younger Danes; i.e., those 49 years and younger as well as among men. Additionally, the 'restaurant law' was lifted. Previously sales of alcohol to take away from a restaurant had to take place in a room separate from the eating establishment.
RESULTS

Total level of and trends in alcohol consumption in society and alcohol-related consequences
However, at the same time there were also a series of changes to laws regarding the minimum legal age for purchasing alcohol (Note: there is no age limit for consumption of alcohol) (Danish Health Authority, 2014). Between 1970 and 1998 there was no minimum purchasing age limit. In 1998 the age limit was re-introduced prohibiting alcohol sales to persons younger than 15 years of age. Since 2004 there has been a successive tightening of age limits and opening hours on alcohol sales:
• 2004: shops may not sell alcoholic beverages with an alcohol content of 1.2% or higher to persons younger than 16 years of age.
• 2008: it is illegal to serve alcoholic beverages with an alcohol content of 16.5% or higher to persons younger than 18 years of age.
• 2011: persons younger than 18 years of age are not allowed to buy (in shops) alcohol with an alcoholic content of 16.5% or higher.
Consumer purchasing power and demographic/structural changes
Denmark is a wealthy western European welfare state with growing consumer purchasing power 
Figure 7 about here
A potential structural factor affecting the drinking culture could be demographic changes. The influence of an increasing proportion of foreign-born youth has been raised as a potential factor influencing total alcohol consumption both in Sweden (Svensson & Andersson, 2016) and in Australia . The proportion of foreign-born youth also has increased substantially between 2003 and 2013 in Denmark (see Figure 8 ). Most of the foreign-born youth come from Middle Eastern and Asian countries where drinking is not as widespread. It has been hypothesized elsewhere that this shift in the demographic make-up of the youth population is likely to have some impact on abstention rates . However, in undertaking an arima time-series analysis researchers concluded that such demographic changes have not affected youth drinking levels in Sweden (Svensson & Andersson, 2016) . This is the only such study to date, but as is apparent by current global conflicts, the numbers of foreign-born youth immigrating to industrialized countries show no signs of stagnation or decline. This source of demographic change could have implications later. Sentiments regarding this issue have changed from a minority opinion in 1989 to nearly 80% by 2011 ( Figure 10) . At the same time, however, Denmark has kept certain hallmarks of its liberal orientation.
Only a minority believes that drinking in public should be banned (wording either exact or very similar between 1994 and 2011) as well as other restrictions such as monopoly stores, banning of alcohol at sporting events, reducing the number of restaurants and bars selling alcohol and well as higher taxes (data not shown).
It appears that a debate about the place and value of alcohol within Danish society has begun. A good marker for this development is the founding of a non-profit organisation called "Alkohol & Samfund" ("Alcohol and Society" or A&S) in 2012. Its homepage states that the organisation is meant to challenge "the alcohol culture in Denmark in order to strengthen the prevention of alcohol problems" (http://alkohologsamfund.dk/node/49). Among its activities are a counselling service for adults and youth and the publication of a quarterly magazine "RUS". The magazine's webpage contains subheadings regarding "alcohol culture", treatment, prevention, policy and "viewpoint".
Alcohol and Society also drafted a "political appeal" to the Danish government and parliament to address the negative consequences of alcohol consumption in the country. Ten aims are articulated, with most of them focusing on youth drinking, lowering the BAC for beginning drivers, and improved access to treatment.
Alcohol advertising and promotion
There are three main regulations governing alcohol advertising in Denmark, two of which are actual laws, the 'broadcasting act' and the marketing law', and one which is a voluntary code, of 'selfregulation' by the alcohol industry ( Alkohol & Samfund, 2015) . The regulations aim to ensure that marketing is not directed at children and young persons, and that advertising is not conducted in connection with sports or physical activities.
As far as can be determined from various public documents, the voluntary code was not seen as very strong and thus in 2005, when the marketing law was subject to review, it was strengthened in 2006 to explicitly ban advertising directed towards children and young people. By 2010, however, the industry's alcohol advertising board revised its "Guidelines" so that they corresponded to the European Standards for Self-Regulation as issued in 2007 by the EU Commission (directive 2007/65/EF from 11. December 2007). This EU directive is a "minimum directive" meaning that
Denmark may formulate regulations that are even stricter. The main changes included an "objects" clause, which was introduced into the guidelines and emphasises the protection of children and young persons, and that the provision on children and young persons be strengthened. In sum, advertising has become more restricted over our study period, even if it has been accomplished by self-regulatory measures of the alcohol industry. It is not known how well such guidelines are enforced.
Education and health promotion campaigns
The Danish Health Authority coordinates several alcohol education campaigns which include ongoing information to pregnant women and an annual campaign held in week 40 each year (https://sundhedsstyrelsen.dk/da/sundhed/alkohol/kampagner). In both 2014 and 2015, this annual campaign was directed toward 45 to 65 year old blue collar men , and carried the main message of reducing the frequency of consuming five or more drinks per occasion.
DISCUSSION
This paper has assembled a variety of data related to alcohol use in Denmark in order to assess the presence of change in various components of the country's drinking culture and further to assess the direction of any change. To accomplish this we have adapted the model of alcohol consumption proposed by Room et al .
We briefly summarise the changes we have documented as they map on to the factors illustrated in the model. If we start with the central circles for alcohol consumption and alcohol-related harm and mortality, we have seen through our survey data that consumption has decreased over our study period. This decrease is also borne out in other reports concerning trends in Denmark World Health Organization, 2013) . Although our data cover a relatively short period and the size of the decrease is modest, we believe our material to be sound. This is not only because they agree with other reports, but also because the trends are corroborated by both registry data on alcohol-related mortality (figures 2-5) and alcoholic liver disease incidence rates .
Interestingly, the prevalence of almost all of the alcohol-related problem items, taken mainly from the AUDIT questionnaire, have risen over our study period. Similar results were found for the problem items of the CAGE questionnaire during a period of decreasing consumption in regions of France and Switzerland between the 1990s and mid-2000s (Etter & Gmel, 2011; Messiah et al., 2008) and for alcohol problems in general in the early 1980s in the US (Midanik & Clark, 1995) . All of these trends in survey-reported consumption and problems are in line with the observations made previously regarding the "long waves of alcohol consumption" first proposed by with regard to their study of eight former temperance societies, "The
International Study of Alcohol Control Experiences". Although these researchers were considering a much longer period, they observed that in such societies an oscillating pattern is identifiable in which alcohol consumption repeatedly rises and later falls over the course of about three generations. During the downturn, there appears an increased prevalence of self-reported problems and social responses, as a somewhat time-lagged reaction to the peak in consumption ). It could be that the shorter 10-year period that we have examined embodies part of the downturn in a "long wave" of consumption and consequences in Denmark. Indications of support for such an assumption are the decreases in consumption that have also been observed in several other industrialized countries World Health Organization, 2013) .
Changes in the remaining factors in our model take different directions. Taxes and prices, have either remained stable or have decreased during the study period (while consumption has declined).
With Physical availability, we see both the lifting of certain laws pertaining to restriction of the location of sales, but also the tightening of sales to minors. This latter measure may be the more influential with regard to the decline in consumption than the relaxation of product accessibility in grocery stores.
It is advantageous to consider all of the circles in the left-hand column together, as it has become apparent that at least three of these interact with each other, whilst the top circle (purchasing power /demographic changes), for the most part, has mainly a one-way influence on the other circles. As we have reported, purchasing power has made alcohol more affordable, along with lower prices through decreased taxes, theoretically this should have enabled, if not encouraged, Danes to buy and consume more alcohol.
With regard to drinking norms and attitudes we have seen evidence of change in the increasing selfcriticism of the Danish drinking culture and drinking levels. This includes a recent debate piece by a
19-year-old high school student and daughter of an alcoholic father for one of the main Danish national newspapers "Politiken" (Månsson, 2015) . The student wrote of the negative peer reactions that one faces in Denmark if one declines to drink alcohol. She also observed the need for a "change of culture". The column sparked television interviews and reports as well as similar articles in competing newspapers. Such sustained national attention could be considered a sign in itself of a growing awareness of Denmark's drinking culture as problematic. There are also signs of increased activity in the realm of cultural politics with the founding of the organisation "Alcohol and Society" and the initiation of their activities. Advertising and promotion have faced tighter restrictions, mostly through industry self-imposed regulations. However, these increased regulations have come at the behest of EU directives that have been concerned with marketing to youth. Our observation is that these developments in the area of regulations, as shown in the figure, interact with, but also reflect developments in social norms and attitudes.
A problem, which Room et al. did not address in their model is the possibility that these factors could carry differing weights . Another problem is the actual purpose of the model: can it actually predict a change in drinking culture? Can it confirm a change in drinking culture? How could it be used for these purposes? At present we have used it only to better organize, describe and map out the various "moving parts" of a drinking culture.
However, one strategy to help us better understand the present situation would be to compare our inventory of developments to those that have occurred during the same period (and earlier) in another society. Among the countries with declining consumption is Italy which has experienced a dramatic drop in drinking over the last 30 years , and yet, no one is about to judge the country as a changed drinking culture. Italians still enjoy wine at mealtimes (perhaps not to the same extent as earlier) and intoxication is still relatively infrequent (compared to the Nordic experience). The main driver for this drop has been the decrease in wine consumption accompanied with fewer opportunities to consume. Two-hour lunches are no longer the norm, family dinners are less frequent, young people are increasingly turning to beer as their beverage of preference, and health awareness has grown (Allamani et al, 2010) . Allamani et al. (2010) 1985 , 1989 , 2002 Elmeland & Villumsen, 2013 • Alcohol advertising and promotion 1995, 1998, 2004, 2008, 2011 Danish Health Authority 2014
• Total level of consumption Survey data 2003 -2006 -2006 , own data
• Alcohol related problems, harm and mortality Survey data on problems, Registry data on mortality -2006 Mortality: 2001 Mortality: -2012 Problem data: Room et al. (2003 Room et al. -2006 , own data; Registry data on mortality: Eurostat Figure 9 . Percentage of respondents who agree with statements on youth drinking 1 and drinking in the adult general population 2 . Source: (Elmeland & Villumsen, 2013) 1 The wording was: 1985 "Do you find that the majority of the youth (younger than 20) in general drinks the right amount, a little too much or way too much?". 1994 "Do you find that the young people (younger than 18) you know drink the right amount, a little too much or too much?"". 2011 "Do you in general find the Danish youth's alcohol consumption to be.. percentage of those who agree with restrictions on drinking locations It should be prohibited to drink alcohol in public places, pedestrian streets, etc. It should be prohibited to drink alcohol at the workplace
